The tuberactinomycin (Tum) family are peptide antibiotics which have cyclic peptide moieties similar to that of capreomycin (Cpm) . All the definite chemical structures of these antibiotics have been presented (1, 6, 10, 13, 25) and confirmed by total syntheses (11, 12, 17, 18) . Furthermore, many Tum analogs have been prepared by total synthesis, semisynthesis, or chemical modification technique (7, 8, 19, 20) . Based on minimal inhibitory concentration values of these analogs, the correlation between the structure and activity of the antibiotic has been discussed in our previous papers (7-9, 14, 19, 20) . The structures of the natural antibiotics are presented in Fig. 1 (22) . The existence of two kinds of M. smegmatis mutants has been suggested in which Vim resistance is due to an altered 50S or 30S subunit (22) . These observations are consistent with the genetic evidence that two alleles for Vim resistance affect the structures of 30S and 50S ribosomal subunits (4, 15, 21) .
On the other hand, Vim is known to promote association of ribosomal subunits and to stabilize 70S couples (24) , thus blocking translocation (3, 5) . Furthermore, the resistance property of each ribosomal subunit was shown to be located in the ribonucleic acid moiety (23) . Based on this background, we tested the effects of the analogs of the antibiotic on polypeptide synthesis in a subcellular system containing Vim-susceptible or -resistant ribosomes.
All analogs of Tum were synthesized at one of our laboratories (Department of Chemistry, Faculty of Science) (7-9, 14, 19, 20) . Tum is a product of Toyo Jozo Co., Ltd. M. smegmatis strain Rabinowitchi (R) was used in this study. Mutant strains of M. smegmatis employed in this study were R15 (aragA6 met-5) as the parental strain, together with Vim-resistant mutants R31 (argA6 met-5 vicAl str-15), having altered 50S ribosomal subunits, and R33 (argA6 met-5 vicB3), having altered 30S subunits, as reported previously (21) . The culture media were described previously (22) . The minimal inhibitory concentrations were determined in liquid glycerol broth. The concentrations of the drugs were 1, 5, 10, 20, 40, 80, 100, 200, 300, 500, 1,000, and 1,500 jtg/ml. The concentrations that inhibited the growth of microorganisms in more than 90% of the control without antibiotics were expressed. Ribosomes and supernatant fractions were prepared as described previously (22) . The procedures for the polyuridylic acid system were described in the previous paper (22) .
Sixty-one synthetic Tum derivatives were tested for their inhibitory effects on polypeptide synthesis in an in vitro system and by growth in a culture system. The inhibitory activities of two derivatives of particular interest are presented in Table 1 Fig. 2 (14) . As can be seen, di-fi-lys-Cpm IIA was more effective than the natural antibiotics with respect to inhibiting polypeptide synthesis on drug-resistant ribosomes derived from mutant strains R31 and R33. This analog was also more active in the culture system than natural Tum. Cpm IA and Cpm IB were as active as Tum 0. Cpm IIA and Cpm IIB were less active than Tum 0 (data not shown). Thus, di-/)-lys-Cpm IIA is the most powerful inhibitor of polypeptide synthesis in the Tum group thus far known. Another derivative, palmitoyl tuberactinamine N, seems not to be a ribosome inhibitor, although it was significantly active against the drug-resistant mutants of M. smegmatis in culture. The answer to how this analog inhibits bacterial growth requires further study. 
